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HABITAT SUBMODEL
This model was designed to be applied on a single- or

multiple-watershed (e.g., 10,000-500,000 ha) scale
throughout the entire KP, with the exception of the Gulf
of Alaska Prince William Sound coastal areas from

Whittier to Seldovia. The vegetation in these coastal ar-
eas is considerably different from the remainder of the
KP and is a different ecosystem. In addition, data are
limited on brown bear use of these areas, although brown
bear numbers in coastal areas south of Seward are sus-

pected to be low.
Habitat use by brown bears usually varies seasonally

in response to food availability (Jacobs 1989, Schoen
1990, Risdahl1984 unpubl. rep.). To describe these pat-
terns, the habitat submodel contains 6 major land-cover

designations: forest, alpine, subalpine, other nonforest,
rock and ice, and urban. More specific forest or nonforest

designations were not necessary to differentiate the avail-
ability or abundance of plant foods that influence distri-
bution of brown bears on the KP. Rather, availability of

important foods was influenced more by precipitation and
other physiographic parameters.

Riparian areas were assumed to include all habitats in-
fluenced by adjacent streams or water bodies (Table 1).
Valley bottom landtypes were used to define these ripar-
ian areas where they could be mapped from aerial photo-
graphs. These landtypes often included small, braided
stream channels. Where mapped stream channels did not
border these landtypes, a standard riparian width was
delineated depending on the channel type (Table 1). Be-
cause riparian vegetation was less extensive adjacent to
the steep gradient channel types, riparian area width var-
ied with stream gradient. Riparian areas were so limited
in subalpine habitats that a standard width criteria was
not used in these habitats. The presence of small riparian
areas was incorporated in evaluating the over-all impor-
tance of the subalpine designation to brown bears.

Because brown bear food habits and resulting patterns
of habitat use vary seasonally (Bevins et al. 1985, Risdahl
et al. 1986, Schloeder et al. 1987, Jacobs 1989, Risdahl
1984 unpubl. rep.), this submodel was designed to evalu-
ate habitats separately for 2 seasons; spring (den emer-
gence-14 Jun, Table 2) and summer (15 Jun-den entrance,

Table 3). Summer is probably the most important of the
2 seasons to brown bears because this is when the most

abundant and highest quality food is available (spawning
salmon). Summer also is the season with the greatest
potential for human-bear conflicts (Albert and Bowyer
1991, Jacobs and Schloeder 1992).

The major land-cover designations were subdivided
based on factors influencing brown bear habitat selection
during the 2 seasons used in the model to describe habitat
units. A habitat capability index (HCI) was assigned to
each habitat unit based on the estimated relative value to

brown bears during each season in the absence of human
activities. Only limited empirical data on habitat use were
available for brown bears on the KP. Therefore, HCI

values were based on information from field survey ef-
forts, brown bear habitat use information from other ar-
eas, and professional judgment by the authors applied
through a modified Delphi technique (Crance 1987).

Spring
Food habits of brown bears varied seasonally on the

KP (Jacobs 1989). Horsetail (Equisetum spp.), skunk
cabbage (Lysichiton americanum), grasses, and sedges
were primary foods in spring and influenced brown bear
distribution. These plants were widely distributed across
the KP, and first became available in avalanche chutes
on south aspects and wetlands (Bevins et al. 1985, Risdahl
et al. 1986, Schloeder et al. 1987, Jacobs 1989, Risdahl
1984 unpubl. rep.). Similar spring food habits have been
documented for most brown bear populations (Mace
1987). The spring habitat units used in this model mainly
differed in the relative abundance of plant forage species

preferred by brown bears. Horsetails were common in
moist alpine meadows, alluvial fans, small wet meadows,
riparian areas, and disturbed sites (Bevins et al. 1985,
Risdahl et al. 1986, Schloeder et al. 1987, Jacobs 1989,
Risdahl1984 unpubl. rep.). Skunk cabbage was associ-
ated with wet Sitka spruce (Picea sitchensis) sites. Sedges
were most common in open wet meadows. The majority
of these wet sites were included in the following land-
cover designations: forest riparian, subalpine, and other
nonforest (Table 1). These designations were given high
HCI values denoting the abundance of preferred forage
species. It was not necessary to consider a nonforest ri-
parian designation because most of the riparian areas on
the KP were forested. Where nonforest areas existed near

streams they were included in the nonforest other desig-
nation. While we recognized the importance of avalanche
chutes to bears, it was impractical to map them (existing
vegetation maps delineated only large avalanche chutes).
The HCI value assigned to the subalpine habitat included
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Table 2. Index of the capability of habitat units to support brown bears during spring (den emergence-14 Jun) on the Kenai
Peninsula, Alaska, 1995.

Habitat capability index

Ungulates present

Land cover North aspect Other aspects North aspects Other aspects

Forest

Riparian
Not riparian

0.5
0.5

Nonforest

Alpine
Subalpine
Rock-Ice
Urban
Other

0.5
0.6
0.0
0.0
0.6

Ungulates not present

0.9
0.8

0.2
0.1

OA
0.3

0.8
1.0
0.0
0.0
1.0

0.1
0.2
0.0
0.0
0.2

0.3
OA
0.0
0.0
OA

1). Moose, caribou, Dall sheep, and mountain goats also
select areas with southern aspects for winter and spring
foraging; thus, carcasses may be more abundant in these
areas than on northern aspects. As a result, HCI values
assigned to habitats with northern aspects were 60% of

Table 3. Index of the capability of habitat units to support
brown bear during summer (15 Jun-den entrance) on the
Kenai Peninsula, Alaska, 1995.

3 Applies to riparian areas of low or no salmon spawning potential
~1.6 km from a riparian area with high salmon spawning potential.
b Applies to riparian areas without salmon spawning potential ~1.6
km from a riparian area with low salmon spawning potential.
c Applies to upland habitats ~1.6 km from riparian areas with high
salmon spawning potential.
d Applies to upland habitats ~1.6 km from riparian areas with low
salmon spawning potential.

e Applies to areas> 1.6 km from riparian areas with salmon

spawning potential.

those with southern aspects, based on the professional
judgment of the authors (Table 2).

The HCI values should be considered to represent the
relationships among the various habitats. The highest
values were given to habitat units with the largest amount
of preferred plant forage, earliest growth of new vegeta-
tion, and the greatest abundance of ungulate carcasses.
In general, this included areas with southern aspects and
wet habitats within defined ungulate winter range (Table
1). The availability of ungulates was considered slightly
more important than availability of green forage in as-
signing the HCI values because of the nutritional advan-
tages of carrion (Schwartz and Franzmann 1991).

Summer
Salmon become an important food source for brown

bears during spawning in mid-June. During July through
October, 73% (n = 100) of the locations for radiotagged
brown bear occurred near salmon streams (Jacobs 1989).
Salmon were also consumed during fall on the KP but
were augmented with many species of berries: Ameri-
can devil's club (Oplopanax horridus), crowberry
(Empetrum nigrum), salmonberry (Rubus spectabilis),
highbush cranberry (Viburnum edule), blueberries
(Vaccinium spp.), and lowbush cranberry (Vaccinium
vitis-idaea). Brown bears continued to congregate near
salmon streams later in the season but often moved be-

tween the salmon streams and berry patches (Jacobs 1989,
Risdahl1984 unpub!. rep.). Mace (1987) noted that ber-
ries, where present, were an important summer and fall
food item for brown bears throughout their range.

Habitat selection by brown bears on the KP in the sum-
mer was closely related to the presence and abundance of
spawning salmon. The major land-cover designations for

Habitat capability index

Salmon spawning potential

Land cover High Low None

Forest

Riparian 0.63 OAb

0-25 yrs 0.6 OA 0.3

>25 yrs 1.0 0.5 0.3

Not riparian 0.6c OAd 0.3e

Nonforest

Riparian 0.9 (0.63) 0.5 (OAd) 0.3

Alpine 0.6c OAb 0.3

Subalpine 0.6c OAb 0.3
Rock-Ice 0.1 0.1 0.1

Urban 0.0 0.0 0.0

Other 0.6c OAb 0.3
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hicles were greater when bears were in the open than in
cover (McLellan and Shackleton 1989). Security cover
for this model was considered to be all areas with either a
forest or shrub overstory. Brown bears were assumed to
be at least twice as likely to be displaced from an area
where they can see or be seen (Schoen and Beier 1990;
Table 4). In addition, human activities were considered
to affectbrown bears andbrown bear use of habitats twice
as far from the source of activity in habitats withoutcover
as in habitats with cover.

The reduction factors were applied to 2 zones of influ-
ence for each activity in habitats with and without cover
(Table 4). The zones of influence and associated reduc-
tion factors developed for this model were based on those
used in a similar model for Southeast Alaska (Schoen et
al. 1994). In this model, the impact associated with the
source of the activity (e.g., vehicles on a road, hikers on a
trail, people in a campsite) was applied to the first zone
of influence. The less severe impact resulting from dis-
persed activitiesradiatingfromthe mappedactivitysource
(e.g., hiking or hunting away from a road, off a trail, or
from a campground) was applied to the second zone of
influence.

Application
The following relationship was used to calculate habi-

tat effectiveness:

Ei =(HCI; R) (Ri+) R;+2"""

where Ei is the habitat effectiveness of habitat unit i, HCIi
is the habitat capability index of habitat unit i, and Ri+n
are the habitat effectiveness reduction factors influenc-

ing habitat unit i.
The reduction in habitat effectiveness within overlap-

ping zones of influence is cumulative. For example, a
habitat with a HCI of 0.5 (e.g., northern aspect, upland
forest, in ungulate winter range, Table 2) would be re-
duced to 0.2 (0.5 x 0.4) because of a high use road (mo-
torized linear high use, Table 4) within 1.6 kill. This would
be further reduced to 0.12 (0.2 x 0.6) if a campground
was present 3.2 km away (motorized point, Table 4).
Human use activities which occur only during the den-
ning period (i.e., Dec, Jan, Feb) did not diminish the ef-
fectiveness of habitat because brown bears were not

directly subjected to disturbance or mortality factors.
Activities of short duration had less effect on habitat ef-

fectiveness than activities that occur year round. We rep-
resented the relationship between duration of activity and
the modification of the habitat effectiveness reduction

factor by the following formula:

R' =RP

where R and R' are the original and modified habitat ef-
fectiveness reduction factors, respectively, and P is the
proportion of the activity period. Habitat effectiveness

for the total area of interest (EmeaD)was calculated as
follows:

Table 4. Brown bear habitat effectiveness reduction factors within zones of human activity for cover and non-cover areas on
the KenaiPeninsula,Alaska,excludingdenningperiod (Dec-Feb),1995.

Habitat effectiveness index

Cover

Zone ofinflnence

Activity group 0--1.6Ian 1.6-3.2 Ian

0.2Urban areas, towns 0.1

Motorized

Linear high use
Linear low use
Point

Non-motorized

Linear high use
Linear low use
Point

Hunting camp

Grazing (domestic)

Non-cover

Zone of influence

0--3.2Ian 3.2-6.4 Ian

0.2 0.0

0.4 0.8 0.2 0.3
0.6 1.0 0.3 0.5
0.3 0.6 0.1 0.2

0.8 1.0 0.4 0.6
0.9 1.0 0.5 0.7
0.7 0.6 0.1 0.2

0.3 0.6 0.1 0.2

0.9 1.0 0.5 0.7
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Table 5. Analysis of the sensitivity of habitat variables included in the cumulative effects models for brown bears on the Kenai
Peninsula, Alaska, 1995.

a Riparianhabitat(high=riparian habitat adjacent to streams with high anadromous fish values, low =notriparianhabitat).
Riparian buffer (high =buffer adjacent to streams with high anadromous fish values, low = not a riparian habitat buffer).
Cover type (spring: high = subalpine, low = alpine habitats; summer: high =forest >25 yrs, low = forest 0-25 yrs).
Aspect (high = other aspects, low = north aspect).

Ungulate winter range (high = ungulate winter range, low = not ungulate winter range).

estimated loss in habitat effectiveness indicates the high
level of risk faced by this population of brown bears.
When new developments are planned, they should be lo-
cated outside habitats important for brown bears to mini-

mize creation of additional risk for these bears. In the

absence of complete knowledge of the seasonal distribu-
tion of brown bears on the KP, this model may assist in
identifying potential brown bear habitats. In cases where

Table 6. Amount and habitat capability index of habitats available to brown bears on the Chugach National Forest, Kenai
Peninsula, Alaska, 1995.

Habitat capability index

Mean habitat capability and effectiveness indices

Spring Summer

No disturbance Disturbance No disturbance Disturbance

Variablea High Low Change (%) High Low Change (%) High Low Change (%) High Low Change (%)

Riparian habitat 0.43 0.40 7 0.12 0.11 8 0.81 0.32 60 0.24 0.09 63

Riparian buffer 0.41 0.41 0 0.11 0.11 0 0.55 0.30 45 0.16 0.09 44

Cover type 0.53 0.40 25 0.24 0.01 96 0.38 0.38 0 0.18 0.01 94

Aspect 0.49 0.26 47 0.14 0.07 50 0.34 0.34 0 0.10 0.10 0

Ungulate
winter range 0.66 0.24 64 0.20 0.07 65 0.34 0.34 0 0.10 0.10 0

Area

Land cover ha %

Forest

0-25 yrs 8,333 1.7

>25 yrs 82,859 17.7

Nonforest

Alpine 125,066 25.2

Subalpine 56,900 11.4

Avalanche chutes 1,822 0.4

Grass 22,371 4.5

Muskeg 1,560 0.3

Other 38,279 7.7

Nonhabitat
Rock-ice 146,001 29.4

Water 13,672 2.7

Total 496,863 100.0

Weighted mean

Riparian 52,161 10.5

Nonripanan 444,702 89.5

Spring Summer

0.59 0.49
0.45 0.54

0.24 0.36

0.38 0.38
0.46 0.49
0.43 0.42
0.63 0.54
0.51 0.52

0.00 0.00
0.00 0.00

0.38 0.43



CUMULATIVE EFFECTS ON THE KENAI PENINSULA. Suring et at. 115

development must be located within high-quality habi-
tat, adequate mitigation measures shouldbe implemented
(e.g., remove roads) to minimize the effects on brown
bears.

This cumulative effects model provides a tool that may
assist in making management decisions that will either
maintain or improvehabitateffectivenessfor brown bears
on the KP. Other cumulative effects models developed
for brown bears tend to require complex data files that
are often difficult to develop and maintain (e.g., Yellow-
stone ecosystem model). The model presented here in-
corporates the variables thought to be most critical to the
welfare of brown bears. This was done to simplify initial
mapping and database development to produce a reliable
model that could be applied in an area that has had lim-
ited resource mapping completed. GIS technology made
possible the simultaneous consideration of habitat and
disturbance factors in a spatial context. A GIS database
that will allow implementation of this model over the
entire KP shouldbe assembled so that range-wide effects
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may be analyzed. This would facilitate coordination of
multi-agency management actions that affect brown bears.

LITERATURE CITED
ALBERT,D.M., ANDRT. BOWYER.1991. Factors related to

grizzly bear-human interactions in Denali National Park.
Wild!. Soc. Bull. 19:339-349.

ARCHIBALD,W.R 1983. Problem analysis: grizzly bears and
coastal development with particular reference to intensive
forestry. B.c. Fish and Wild!. Branch Bull. B-26, Victoria,
Can. 24pp.

BEVINS,J.S., C.C. SCHWARTZ,E.E. BANGS,ANDK.J. NELSON.

1985. Kenai Peninsula brown bear studies: report of the
Interagency Brown Bear Study Team, 1984. Alaska Dep.
Fish and Game Misc. Pub!., Anchorage. 1O3pp.

BLANCHARD,B.M. 1983. Grizzly bear habitat relationships in
the Yellowstone area. Int. Coni. Bear Res. and Manage.
5:118-123.

BUNNELL, F.L., T. HAMiLTON, AND RM. BEAMES. 1978. Nutrition

of grizzly bears (Ursus arctos). Congr. Therio10gica Int.
2:102.

Habitat
Submodel

Motorized
Recreation

Remote
Recreation

Type of Disturbance

Mines

0 Spring
8Summer

Trails Roads Towns Cumulative

Fig. 1. Habitat effectiveness for brown bears resulting from various types of disturbance on the Kenai Peninsula, Alaska,
1995.



116 Ursus 10:1998

60%

50%

I!!
I'CI
G)
In

j 40%
0...

In

S
G)
:g
.!!! 30%
'iij
>
<C
I'CI
G)...
<C
'0 20%-c41
(.)...
G)

D..

10%

0%
Habitat Submodel -Spring Combine<! Model- Spring

Model and Season

0 No Value (0.0)

E;;j Low (0.01-0.29)

lIBModerate (0.3-0.49)

III High (0.5-0.69)

.Very High (0.7-1.0)

Habitat Submodel - Summer Combine<! Model- Summer

Fig. 2. Percent of area classified by potential habitat effectiveness for brown bears on the Kenai Peninsula, Alaska, according
to models with (combined models) and without (habitat models) human disturbance, 1995.

CHRISTENSEN,A.G. 1985. Cumulative effects aualysis: origins,

acceptauce, aud value to grizzly bear mauagement. Pages
213-216 in G.P. Contreras aud K.E. Evaus, eds. Proceedings
of grizzly bear habitat symposium. U.S. Dep. Agric. For.
Serv., Gen. Tech. Rep. INT-207.

-, ANDM.J. MADEL. 1982. Cumulative effects aualysis
process-grizzly habitat component mapping. U.S. Dep.
Agric. For. Serv, Kootenai NatL For., Libby, Mont. 6Opp.

CRAIGHEAD,EC., ANDJ.J. CRAIGHEAD.1971. Grizzly bear-man
relationships in Yellowstone National Park. BioScience
21:845-857.

CRAIGHEAD,J.J., ANDJ.A. MITCHELL.1982. Grizzly bear. Pages
515-556 in J.A. Chapman and G.A. Feldhamer, eds. Wild
mammals of North America. Johns Hopkins Univ. Press,
Baltimore, Md.

-, J.S. SUMNER,ANDG.B. SCAGGS. 1982. A definitive

system for analysis of grizzly bear habitat and other
wilderness resources. WildL-Wildlauds Inst. Monogr. 1.
Missoula, Mont. 279pp.

CRANCE,J.H. 1987. Guidelines for using the Delphi technique
to develop habitat suitability index curves. U.S. Dep. Inter.
Fish aud WildL Servo BioI. Rep. 82(10.134). 21pp.

GUNTHER,K.A. 1990. Visitor impact on grizzly bear activity in

Pelicau Valley, Yellowstone National Park. Int. Cont. Bear
Res. and Manage. 8:73-78.

JACOBS,M.J. 1989. An initial population analysis and
management strategy of Kenai Peninsula brown bears. M.S.
Thesis, West Virginia Univ., Morgautown. 205pp.

-, ANDc.A. SCHWEDER. 1992. Managing brown bears
aud wilderness recreation on the Kenai Peninsula, Alaska,
USA. Environ. Manage. 16:249-254.

-, W.R. STAPLES,N.L. WEILAND,E.E. BANGS,ANDC.c.

SCHWARTZ.1988. Kenai Peninsula brown bear studies: report
of the Interagency Brown Bear Study Team, 1987. Alaska
Dep. Fish aud Game Misc. PubL, Anchorage. 52pp.

KASWORM,W.E, ANDT.L. MANLEY. 1990. Road and trail
influences on grizzly bears and black bears in northwest
Montaua. Int. Conf. Bear Res. aud Mauage. 8:79-84.

LEFRANC,M.N., JR., M.B. Moss, K.A. PATNODE,ANDW.C. Suoo,
III, EDITORS.1987. Grizzly bear compendium. Interagency
Grizzly Bear Comm., Washington, D.C. 540pp.

LINDERMAN,S. 1974. Ground tracking of arctic grizzly bears.
Alaska Dep. Fish aud Game, Fed. Aid in WildL Restor. Res.
Final Rep. Proj. W-17-6. Juneau. 24pp.



CUMULATIVE EFFECTS ON THE KENAI PENINSULA. Suring et at. 117

MACE,RD. 1987. Food habits summary. Pages 111-114 in
M.N. LeFranc, Jr., M.B. Moss, K.A Patnode, and W.C.

Sugg, III, eds. Grizzly bear compendium. Interagency
Grizzly Bear Comm., Washington, D.C.

MATISON,D.J., RR. KNIGHT,ANDB.M. BLANCHARD.1987. The

effects of developments and primary roads on grizzly bear
habitat use in Yellowstone National Park, Wyoming. Int.
Conf. Bear Res. and Manage. 7:259-273.

MCCRORY,W.P., ANDS. HERRERO.1983. The capability and
use of grizzly bear habitats in the headwaters of the Little
Elbow, Elbow, Sheep and Highwood Valleys. Alberta Fish
and Wildl. Div., Calgary, Can. 173pp.

McLELLAN, B., ANDD.M. SHACKLETON.1989. Immediate
reactions of grizzly bears to human activities. Wildl. Soc.
Bull. 17:269-274.

MEALEY,S.P. 1975. The natural food habits of free-ranging

grizzly bears in Yellowstone National Park, 1973-1974.
M.S. Thesis, Montana State Univ., Bozeman. 158pp.

MILLER,S.D. 1993. Brown bears in Alaska: a statewide

management overview. Wildl. Tech. Bull. 11. Alaska Dep.
Fish and Game, Juneau. 40pp.

MUNDY,R, ANDD. FLOOK. 1973. Background for managing
grizzly bears in the national parks of Canada. Can. Wildl.
Servo Rep. Ser. 22, Ottawa. 35pp.

PEARSON,A 1975. The northern interior grizzly bear (Ursus

arctos horribilis). Can. Wildl. Ser. Rep. Ser. No. 34, Ottawa.
86pp.

RISDAHL, G.L, c.A. SCHLOEDER, E.E. BANGS, AND c.C. SCHWARTZ.

1986. Kenai Peninsula brown bear studies: report of the

Interagency Brown Bear Study Team, 1985. Alaska Dep.
Fish and Game Misc. Publ. Anchorage. 35pp.

SCHLOEDER,c.A, M.J. JACOBS,N.L WEILAND,E.E. BANGS,AND
c.c. SCHWARTZ.1987. Kenai Peninsula brown bear studies:

report of tlJe Interagency Brown Bear Study Team, 1986.
Alaska Dep. Fish and Game Misc. Publ. Anchorage. 53pp.

SCHOEN,J. 1990. Bear habitat management: a review and future
perspective. Int. Conf. Bear Res. and Manage. 8:143-154.

-, ANDLR BEIER. 1987. Brown bear habitat preferences
and brown bear logging and mining relationships in Southeast
Alaska. Alaska Dep. Fish and Game Fed. Aid in Wildl.
Restor. Final Rep. Proj. W-22-5. Juneau. 48pp.

-, AND-. 1990. Brown bear habitat preferences
and brown bear logging and mining relationships in Southeast

Alaska. Alaska Dep. Fish and Game Fed. Aid in Wildl.
Restor. Final Rep. Proj. W-23-2. Juneau. 90pp.

-, RW. FLYNN,LH. SURlNG,K. TITUS,ANDLR BEIER.

1994. Habitat-capability model for brown bear in Southeast
Alaska. Int. Cont. Bear Res. and Manage. 9:327-337.

SCHWARTZ,c.C.,AND AW. FRANZMANN.1991. Interrelationship
of black bears to moose and forest succession in the northern

coniferous forest. Wildl. Monogr. 113. 58pp.
SERVHEEN,C. 1983. Grizzly bear food habits, movements, and

habitat selection in tlJe Mission Mountains, Montana. J.

Wildl. Manage. 47:1026-1035.
U.S. DEPARTMENTOF AGRICULTUREFOREST SERVICE. 1980. Soil

resource inventory of tlJe Kenai Peninsula, Chugach National

Forest. U.S. Dep. Agric., For. Serv., Alaska Reg. Rep. 10.
148pp.

-. 1992. A channel type user's guide for the Tongass
National Forest, soutlJeast Alaska. U.S. Dep. Agric., For.
Serv., Alaska Reg. Tech. Pap. R1O-TP-26. 179pp.

-, YELLOWSTONENATIONALPARK,GLACIERNATIONALPARK,
U.S. FISH AND WILDLIFE SERVICE, BUREAU OF LAND
MANAGEMENT, BUREAU OF INDIAN AFFAIRS, INTERAGENCY

GRIZZLY BEAR STUDY TEAM, MONTANADEPARTMENTOF FISH,

WILDLIFE, AND PARKS, UNIVERSITYOF MONTANA, IDAHO FISH

AND GAME DEPARTMENT, WYOMING GAME AND FISH

DEPARTMENT, WASHINGTON DEPARTMENT OF WILDLIFE,

MONTANA DEPARTMENTOF STATE LANDS, SALISH-KOOTENAI

TRIBES,ANDBLACKFEETTRIBE. 1990. CEM-a model for
assessing effects on grizzly bears. Missoula, Mont. 24pp.

U.S. FISHANDWILDLIFESERVICE.1993. Grizzly bear recovery
plan. U.S. Dep. Inter., Fish and Wildl. Serv., Missoula, Mont.
181pp.

WEAVER,J., R ESCANO,D. MATTSON,T. PULCHLERZ,ANDD.

DESPAIN.1986. A cumulative effects model for grizzly bear
management in the Yellowstone ecosystem. Pages 234-246
in G.P. Contreras and K.E. Evans, eds. Proceedings of the
grizzly bear habitat symposium. U.S. Dep. Agric. For. Servo
Gen. Tech. Rep. INT-207.

YOUNG,D.L 1986. Cumulative effects analysis of grizzly bear
habitat on the Lewis and Clark National Forest. Pages 217-
221 in G.P. Contreras and K.E. Evans, eds. Proceedings of
the grizzly bear habitat symposium. U.S. Dep. Agric., For.
Servo Gen. Tech. Rep. INT-207.


